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Amendments to the Claims 

This listing of claims replaces all prior versions, and listings, of claims in above- 
identified application: 

1 . (Currently Amended) A photoinitiator system for a cationically polymeiizable 
r&sin, the photoinitiator system comprising: 

(a) an iodomym salt; 

(b) a visible light sensitizer; and 

(c) an electron donor compound having an oxidation potential greater than 0 
and less than that of 1,4-dimethoxybenzene when measured versus a saturated calomel electrode^ 
wherein the electron donor compound is selected from the group consisting of polycyclic 
aromatic comnotinds and N-alkyl carbazole componnds : 

wherein the photoinitiator system has a photoinduced potential less than that of 3- 
dimethylaminobenzoic acid in a standard solution of 2.9X10"^ moles/g diphenyl iodonimn 
hexailuoroantimonate and 1.5X10"^ moles/g camphorquinone in 2-butanone. 

2. (Currently Amended) A photopolymerizable composition comprising: 

(a) a cationically polymerizable resin; and 

(b) a photoinitiator system for the cationically polymerizable resin, the 
photoinitiaftor system comprisiixe: 

(i) an iodonium salt; 

(ii) a visible light sensitizer; and 

(iii) an electron donor compound having an oxidation potential greater 
than 0 and less than that of !,4-dimethoxyben2ene when measured versus a saturated calomel 

electrode , wherein the electron donor compQJimd ha^ a nkt^ greater than 8 : and 

wherein the photoinitiator system has a photoinduced potential less than that of 3- 
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dimethylaminoljeiizoic acid in a standsird solution of 2,9X1 0"5 moles/g diphenyl iodoniwn 
hexafluoroantimonate and 1.5X10"^ moles/g camphorquinone in 2-butanone. 

3- (OrigiDal) A photopolymerizable composition according to claim 2 wherein the 

cationically polymerizable resin is selected from the group consisting of epoxy^ oxetanc, vinyl 
ether and spiro-orthocarbonate resins, and combinations thereof, 

4. (Original) A photopolymerizable composition according to claim 3 wherein the 
catiomcally polymerizable resin comprises an epoxy resin, 

5. (Original) A photopolymerizable composition according to claim 4 wherein the 
catiomcally polymerizable resin comprises a silicon-containing epoxy resin. 

6. (Original) A photopolymerizable composition according to claim 3 -wherein the 
cationically polymerizable resin comprises a blend of a silicon-containing epoxy resin and an 
epoxy ie$in that does not contain silicon. 

7. (Original) A photopolymerizable composition according to claim 2 wherein the 
iodoninm salt is selected from the gEOup consisting of diaiyliodonium hexafluorophosphate, 
diaryliodonium hexafluoroantimonate, 4-<»ctyloxyphenyl phenyliodonium hexafluoroantimonate, 
4-(2-hydro?cytetradylecoxyphenyl) phenyliodonium hexafluoroantimonate, 4-(t- 
methylethyl)phenyl 4-methylphenyliodonium tetraki5(pentafluorophenyI)borate, and 
combinations thereof. 

8. (Original) A photopolymerizable composition according to claim 2 wherein the 
visible light sensitizer is selected JEtom the group consisting of ketones, conmaiin dyes, xantiiene 
dyes, fluorone dyes, fluorescein dyes, aminoketone dyes, p-substituted aminostyxyl ketone 
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compouDids, and coiribmations thereof. 

9. (Original) A photopolymerizable composition according to claim 2 wherein the 
visible light secisitizer is an alpha-diketone. 

10. (Original) A photopolymerizabJe composition according to claim 2 wherein the 

electron donor compound increases the polymerization speed of the photopol>'meri2abIe 
composition relative to the same composition but not containing an electron donor compound. 

1 1 . (Original) A photopolymerizable composition according to claim 2 wherein the 
electron donor compound is soluble in the photopolymerizable composition. 

12. (Original) A photopolymenzable composition according to claim 2 wherein the 
electron donor compound does not absorb a significant amount of light at the wavelength of the 

Jight used to photopolymerize the composition. 

13. (Original) A photopolymerizable composition according to claim 2 whei^m the 
electron donor compound is substantially non-light absorbing at the wavelength at which the 
visible light sensitizer displays maximum light absoiption. 

14. (Canceled) 

15. (Original) A photopolymerizable composition according to claim 2 wherein the 
composition cures aAer less than about 2 minutes exposure to a light source that generates light of 
a wavelength to which the visible light sensitizer is sensitive. 

16. (Original) A photopolymerizable composition according to claim 2 wherein the 
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electron donor compound has an oxidadon potential less than about 1.35 volts when measured 
using a saturated calomel electrode. 

17- (Original) A photopolymerizable composition according to claim 16 wherein the 
electron donor compound has an oxidation potential between about 0.5 and 1,34 volts when 
measured using a saturated calomel electrode. 

1 8. (Currently Amended) A photopolymerizable composition according to claim 2 
comprismg: 

Ta^ a catjorucallv polvmerizable resin: and 

(b^ a photoinitiator system for the cationically polymerizable resin, the 

photoinitiator system comprisiiig: 

(i) m ilQdo^iuna gpjt; 

(ii) a visible light sensitizer: and 

(iii^ an electron donor compound havjng an oxidation potential greater 

than 0 and less than that of 1.4"dimethoxYbc "yj^ft w hen measured versus a saturated calomel 
electrode^w herein the electron donor compound is selected fi»m the group consisting of 
polycycJjc aromatic compounds and N-alkyl carbazole compound s: and 
wherein die photoinitiator system has a ohotoinduced potential less than that of 3- 

dimethvlaminobenzoic acid in a standard solution of 2.9X1 0"5 moles/g diphenvl iodonium 

hexalluoroantimonate and 1.5X1 Q-^ moles/& camphorouinone in 2-butanone, 

J 9. (Ciiwently Amended) A photopolymerizable composition according to claim 18 
[[2]] wherein the polycyclic aromatic electron donor compound is selected &om the group 

consisting of biphenyleoies, naphthalenes, anthracenes, ben2:anlLhracenes, pyrenes, azulenes, 
pentacenes, decacyclenes, and derivatives and combinations thereof. 
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20. (Cunreii tly Amended) A photopolymeriaable composition occordinB to GlQim 2 
comprising: 

(a) a cationicallv polvmerizable resin; and 

(b) a photoinitiator svf tt^ far th e catiomcallv loolvmerizable Tesin. the 

photoinitlatQf system comprising; 

(i) an iodoniiim salt: 

a visible liglit sensitizer: and 



(iii) an electron donor compoimd having an oxidation potential greater 

than 0 attd less than that of 1 .4'-dimethoxvbenzene when measured versus a saturated calomel 
electrode, w herein the electron donor compound is a polycyclic aromatic compound having one 
of the folio-wing structures: 
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wherein each of Rj to Rh is independently selected from H, or alkyi or aromatic 
hydrocarbon groups, wherein the alk>l or axomatic hydrocarbon groups may be optionally 
substituted by one or more halogen, -CN, -OH, -SH, -COOH, -COOCi_io alkyl, 
-(Cj-ioalkyl)(ri-COH, -(Cmo allcyl)o.i-COCi.io alkyl, or -CO-Cmo alkyl groups, and further 
wherein any of Rj to Ri4 may cooperate to fonn an aromatic or cycloalkyl rin g: and 

wherein the photoinitiator system has a pbotoinduced potential less than that of 3- 

dimethvlaminobenzoic acid in a standard solution of 2.9X1 moles/g diphenvl iodonium 
hexafluoroantimonate and 1.5X10"-^ moles/g camphorquinonc in 2-butanone. 
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21 . (Currently Amended) A photopolymerizable composition according to olaim 2 
comprising: 

(a) a cationicallv polymerizable resin: and 

(b^ a photoinitiator system for the cationicaUv polymerizable resin> the 

photoinitiator svst^ comorismg: 

^ (i> an iodonimn salt: 

(ii) a visiMe lifffit sensitizer: and 

^ (iii) an electron donor compound having an oxidation potential greater 

than 0 and less than that of ) -.4-^]^e^ hoxybenzene when measured versus a saturated calomel 
electrode, w herein the electron donor compound is an N-alkyl carbazole componnd having the 
following structure: 




wherein each Ri to Rio is independently selected from H, or alkyl or aromatic hydrocarbon 
groups, wherein the alkyl and aromatic hydrocarbon groups may be optionally substituted by one 
or more halogen, -CN, -OH, -SH, -COOH, -COOCi-io alkyl, -(Ci-jo alkyl)o-i-COH, 
-(Ci_ioalkyI)o-i-CO-C].io alkyl, -CO-Cmo alkyl, and iuxiher wherein Rj and Rjo may cooperate to 
form an aromatic, cycloalkyl or low basicity heterocyclic rin g: and 

wherein the -photoinitiator system has a photoinduced potential less than that of 3- 

dimethvI aTninnben7:oic ani d in a Standard solution of 2.9X10"^ moles/g diphenvl iodonium 
hexafluoroantimonate and 1.5X10"^ moles/g camphorquinone in 2-butaaone. 



PAGE 11/21 ' RCVD AT 1 mmm 5:59:49 PIVl [Eastern Standard Time] ' SVR:USPTO-EPXRP-1/0 ' DNIS:8729310 ' CSID:6123051228 ' DURATION (inm-$s):(l4-44 



11/28/2003 17:01 FAX 812305122S 



arUETING RAASCH GEBHAKDT 



@012 



AuiendDient and Response Page 10 of 19 

Seriai No.: 10/050^18 
Coixfirmatioii No.; 6396 
Filed: 15 Januafy 2002 

For: TERNARY PHOTQINITIATOR SYSTEM FOR CATTQNICALLY POLYMERIZABLE jRESlNS 



22. (Original) A photopolyntierizable compositiQji according to claim 2 farther 
comprising a fcee-radically polymerisable resin. 

23 . (Original) A photopolymerizabk composition according to claim 2 further 
comprising a hydroxyl-containing material. 

24. (Qriginal) A photopolymerizable composition according to claim 2 wherein the 
photopolymerizable composition is a photopolymerizable adhesive. 

25. (Currently Amended) A photopolymerizable composition according to claim 3 
comprising: 

(&) a cationicallv polvmcrizable resin: and 

fb^ a nhotoinitiator system for the cationicallv polvmftii7a^ ]|^ift resin, the 

photoinitiator system comprising: 

(i) an iodonium salt: 

(u) a visib le lipht - sensitizer: and 

(ill) an electron donor compoimd having an oxidation potential greater 

than 0 and less than that of 1 ,4-dimethoxvbenzene when measm-ed versus a saturated calomel 
electrode, w herein the photopolymerizable composition is a curable ink imaging layer, a 
silverless imaging layer, an imaging layer on a projection plate, or an imaging layer on a laser 
plat e: and 

wherein the photoinitiator system has a tihotoinduced potential less than that of 3« 
dimetfavlaminobenzoi c acid in a standaitl solution of 2.9X1 Q-^moles/g diphenvl iodoniimi 
hexafluoroantimonate and 1.5X10-^ mo3es/g camphorquiiionc in 2-butanQne . 

26- (Currently Amended) A photopolymerizable composition according to cloim rS 
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comprising: 

(a) a cationicallv tiolvmerizable resin: and 

rb^ a photoinitiator system for the cationically polvmerizab le resin^ the-. 

photoinitiator system comorisina: 

(i) an iodonium salt: 

fii> a visible light sensitizer: and 

(iu) an electron donor compound having an oxidation potential stealer 

than 0 and less than that of 1.4-dimetfaoxvbenzene when measured versus a saturated cajomel 
electrode, w herein the photopolymerizable composition has been polymerized to provide a hard 
coat layer on an optical len s: and 

wherein the photoinitiator system has a photoinduced potential less than that of 3- 
dimethvlaminobcnzoic acid in a standard solution of 2.9X10-5 moles/g diohenvl iodonium 
hexafluoro^timonate and 1.5X10'^ molcs/g camphorQuinone in 2-butaDone . 

27. (Currently Amended) A photopolymerizable composition according to claim 2 
comtMising: 

fa) a cationicallv polymerizable resin: and 

(b') a photoinitiator system for the cationically polymerizable resin> the 

photoimtiator system comttfisin^ : 

(i) an iodonium salt: 

rii^ a visible light sensitizer: and 

(iii> an electron donor compound having an oxidation potential greater 

than Q and less th an that of 1.4-diniethoxvbenzene when measured versus a satmated calomel 
electrode, wherein the photopolymerizable composition has been polymerized to provide a 
coating on an optical fibe r: and 

wherein the nhotoinit^tor system has a photoinduced potential less than that of 3- 
dimethvlaminobenm ic acid in a standard solution of 2.9X1 0-5 moles/g diphenvl iodonium 
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hcxaflxiQioantmionate and 1.5X10"^ moles/g camphorquinone m 2-butanone . 

28. (Original) A photopolymerizable dental material comprising: 

(a) an epoxy resin; and 

(b) a photoinitiiator system for the epoxy resin, the photoinitiator system 

comprising: 

(i) an iodomum salt; 

Qiy a visible light sensitizer; and 

(iii) a polycyclic aromatic electron donor compound having an 
oxidation potential greater than 0 and less than that of 1 ,4-diniethoxy'benzene when measured 
versus a saturated calomel electrode; and 

herein the photoinitiator system has a photoinduced potential less than that of 3- 

dimethylaminobenzoic acid in a standard solution of 2.9X10"^ moles/g diphenyl iodomum 

hexafluoroantimonate and 1.5X10-5 moles/g camphorquinone in 2-butanone. 

29. (Original) A photopolymerizable dental material according to claim 28 wherein 
the epoxy 

resin is a silicon-containing epoxy resin, 

30. (Original) A photopolymerizable dental material according to claim 28 wherein 
the epoxy resin comprises a blend of a silicon-containing epoxy resin and an epoxy resin that 
does not contain silicon, 

31. (Original) A photopolymerizable dental material according to claim 28 wherein 
the polycyclic aromatic electron donor compound is selected from the group consisting of 
biphei^lenes, naphthalenes, anthracenes, henzanthracen.es, pyrenes, azulenes, pentacenes, 
decacyclenes, and derivatives and combinations thereof. 
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32. (Original) A photopolymerizable dental roaterial according to clsam 3 1 wherein 
the visible light sensitizer is selected &otn. the group consisting of ketones, coumarin dyes, 
xanthene dyes, fluorone dyes, and fluorescein dyes, and combinations thereof. 

33. (Original) A photopolymerizable dental material according to claini 32 wherein 
the iodonium salt is selected from the group consisting of diaiyliodoninm hexafluorophosphate, 
diaryliodonium hexafluoroantimonate, 4-octyloxyphenyI phenyliodommn hexafluoroantibtnonate, 
4-(2-hydro7s:ytetradecyloxypheaiyi) phenyliodonium hexafluoroantimonate, 4-(l- 
methylethyl)phenyl 4-niei:hEylphenyHodoniuin tetrakis(pentafluorophenyl)botate, and 
combinations thereof. 

34. (Original) A photopolymerizable dental material according to claim 28 wherein 
the photopolymerizable dental material further comprises a firee-radically polymerizable resin. 

35. (Original) A photopolymerizable dental material according to claim 28 wherein 
the photopolymerizable dental material further comprises a hydroxyl-containing material. 

36. (OrigKna]) A photopolymerizable dental material comprising: 

(a) an qpoxy resin; and 

(b) a photoinitialor system for the epoxy resin, the photoinitiator system 

comprising: 

(i) an iodoniimi salt; 

(ii) a visible light sensitizer; and 

(tii) an N-alkyl carbazole electron donor compound having an oxidation 
potential greater than 0 and less than that of 1,4-dimethoxybenzcnc when measured versus a 
satumted calomel electrode; and 
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wherein the photoinitiator system has a photoinduced potential less than that of 3- 
drtnethylammobenzoic acid in a standard solution of 2.9X1 0'5 moles/g diphenyl iodomum 
hexafluoroantimonate and I.SXIO"^ moles/g camphorquinone in 2-butanone. 

37. (Original) A photopolyxnerizable dental material accoiding to claim 3 6 wh^ein 
the epoxy resin is a silicon-containing epoxy resin. 

38. (Original) A photopolymejtizable dental material according to claim 36 wherein 
the epoxy resitfi comprises a blend of a silicon-containing epoxy resin and an epoxy resin that 
does not contain silicon. 

39. (OriginaQ A photopolymerizable dental material according to claim 36 wherein 
theK-alkyl carbazole electron donor compound is N-methyl carbazole. 

40. (Original) A photopolymerizable dental material according to claim 39 wherein 
the visible light sensitizer is selected Jfrom the group consisting of ketones, comnaxin dyes;, 
xanthene dyes, fluorone dyes, and fluorescein dyes, and combinations thereof. 

41. (Original) A photopolymerizable dental material according to claim 40 wherein 
1he iodonium salt is selected firom the group con^sting of diaiyliodonium hexaQuorophosphate» 
diaryliodonium hexafluoroantimonate, 4-octyloxyphenyI phenyliodoniumhexafluoroantimonate, 
4-(2-hydroxytetradecyloxyphenyl) phenyHodonium hexafluoroantimonate, 4-(l- 
methylethyl)phenyl 4-methyIphenyliodonium tetiaki5(pent3fluoroph€aayl)borate, and 
combinations thereof. 
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42. (Original) A photopolymexizable dental material compdsing: 

(a) an epoxy resin; and 

(b) a photoinitiator system for the epoxy resin, the photoinitiator system 

comprising: 

(t) an iodonimn salt selected from the group consisting of 
diaryliodoniimi hexafhiorophosphate, diaryliodonium hexafluoroantimonate, 4-octyloxyphenyI 
phenyliodoniiim hexafluoroantimonate, 4-(2-hydroxyTetradecyloxyphenyl) phenyl) odonivun 
hexaflnoroantimonaie, 4-(l-methyieti3yl)phenyl 4-metIiylphenyliodomum 
tetrakis(petkta£luoropheir/l)boTate, and combinations tfaeceof; 

(ii) an alphanSiketone visible light sensitizer; and 

(iii) an electron donor compound selected from the group consisting of 
biphenylene, anthracene, 9-niethylanthracene, 9-vinyl anthracene, 9-phenylanthraceiiie, 940- 
diphenylanthracene, 9,l0-dimethylanthracene» 2-ethylantfaracene, acenaphthene, pyrene, 
pentacene, dccacyclcnej azulene^ 7,12-dimethyl-l,2-benzanthraccne, 1,2-benzanthracenej 1,4- 
dimethylnaphthalene, 2,3,5 -trimethylnaphtlialene, N-methyl carbazole, and combinations thereof; 

v^erein the photoinitiator system has a photoinduced potential less than that of 3- 

dimefhylaminobenzoic acid in a standard solution of 2.9X1 0'^ roole$/g diphenyl iodoninm 
hexafluoroantimonate and 1.5X10'5 moles/g camphorquinone in 2-butanone. 

43. (Original) A photopolymerizable dental material according to claim 42 wherein 

the alpha-diketone visible light sensitizer is camphorquinone. 

44. (Original) A photopolymerizable dental material accoi^ing to claim 43 wherein 
the dental material is a dental adhesive or a dental composite. 
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45, (Currently Amended) A method of reducing the tune needed to polymerize a 

cationically polymerizable resin, the method comprising the steps of: 

(a) providing a cationically polymeri2sabk resm; 

(b) providing a photoinitiator system for the cationically polymerizable resin^ 
the photoinitiator system comprising: 

(i) an iodoniximi salt; 

(ii) a visible Jight sensitizer; and 

(iii) an electron donor compound having an oxidation potential greater 
than 0 and less than that of 1,4-dimethoxybenzene when measured versus a saturated calomel 
electrod e, wherein the electron donor compound has Q.vkh greater than 8 ; and 

wherein the photoinitiator system hss a photoinduced potential less than that of 3- 
dimethylaminobenzoic acid in a standard solution of 2,9X1 0"5 moles/g diphenyl iodonium 
hexafluoroantimonaie and 1.5X10"^ moles/g camphorquinone in 2-butanone; 

(c) combining the cationically polymerizable resin and the photoinitiator 
system to provide a polymerizable mixture; and 

(d) exposing the polymerizable mixture to a light source having a wavelength 
and intensity to which the photoinitiator system is reactive and for a time 
until the polymerizable mixture attains a hard, tack-fiee state; 

wherein the time until the polymerizable mixtxn* attains a hard, tack-firee state is less than 
the time required for the same polymerizable mixture, but excluding the electron donor 
compound, to achieve the same hard, tack-firee state when exposed to the some light source. 
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